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FIFTH BIENNIAL REPORT
OF THE

STATE ENGINEER

For the Years 1905 and 1906.

REVIEW OF THE WORK OF THE STATE ENGI-
NEER’S OFFICE.

From the time the “new law” went into effect, May 12,
1903, up to Nov. 30, 1906, there has been received in the State
Engineer’s Office a total of 1154 applications for water. Of
these 665 have been for irrigation, 243 for power, 73 for min-
ing, 94 for stock watering, 44 for domestic and municipal
purposes, and 35 for purposes other than those enumerated.
Three hundred and thirty-three applications have lapsed, 47
have been withdrawn and 54 rej ected.

Following the order and time limits given above, a total
of 286 applications has peen approved. Of these 115
were for irrigation, 81 for power, 29 for mining, 30 for
stock watering, 18 for domestic and municipal purposes, and
13 for miscellancous purposcs.

In the same period 13 certificates have been issued, 2 for
irrigation, 1 for power, 4 for mining, 2 for stock watering, 1
for domestic and municipal purposes and. 3 for miscellaneous
purposes. ‘

There were installed in the Weber River Basin 383
weirs and 235 rating flumes in 1003-4. On Manti Creek 20
weirs were placed in 1905

In the Weber District, the canal lines and irrigated lands
in 564 sections have been surveyed, Lighty-three sections
were surveyed in 1903-4 with the “Transit-Standia” method.
The balance were surveyed with plane tables, 149 sec-
tions in 1905, and 332 sections in 1906.

The office work on the “unit maps’’ has progressed so
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that 284 sections have been drafted into finished form; 26 in
1903-4; and 258 in 1905-6. One division map containing 21
sections was drawn in 1903-4, none in 1905-6. '

The land ownership has been worked up in 162 sections
and properly recorded in a book for that purpose. This rec-
ord involves ownership of land, canal through which water
supply is drawn and the cultural detail. No sections were
worked up in 1903-4 and 162 in 1905-6.

Diversion 'records have been obtained ;'30 in 1903-4 and
503 in 1905-6.

Surveys for the State Board of Land Commissioners in
the matter of the Fort Crittenden cemetery in 1905, for the
Board of Land Commissioners on the Hatchtown Reservoir
project in 1906, for the State Industrial School in the matter of
a water supply for that institution in 1906, and for the State
Board of Corrections in the matter of a water supply for the
State Prison in 1906, constitutes some of the incidental labors
of the State Engineer’s Office,

OFFICE FEES.

- The State Engineer’s Office has received the following
fees since the “new law” went into effect May 12, 1903:

1903 oo e $ 563.35

............................ 1,075.15

C e e 2,307.55

1906 to Nov. 30, 1906.....,.......... 2,384,35
Total ...... e evenes $6,330.40

These fees have been paid into the State Treasury as the
law provides.
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SUMMARY OF APPLICATIONS.

Made between May 12, 1903, and Nov. 30, 1906.

IRRIGATION.

s § Water applied for in
O .
S ‘5 Area to be
DRAINAGE AREA. Z3 ey, ft. per | Irrigated.
én second. acre feet,
Colorado River............ 17 12,7126 200 65,383.0
Creen River........coevvee 403| 34,268.304| 6,761,619 2,323,982.97
Sevier River........... .. 43 1,707 .4 7,845 84,4529
Utah Lake-Jordan River.. 58 990.57 12,434 116,719.5
Great Salt Lake ......... 59 1,105.989 2,250 45,720.98
Weber River.............. 49 7.919.21 207,100 2,191,876.0
Bear River....coveveviniens 25 2,602.40 262,701, 298,740.62
Total +vvvvevnvevnnres 6541  61,306.473] 7,254,149 5,126,390.97
POWER,
n
& . .
"6"3 Water applied for in THorse
DRAINAGE AREA, g2 I:g“{)ccf
7 & | cu. ft. per
“2 | ‘sccond acre feet | gemerate
Colorado River......oove -3 1,610 e 10,000
Creen RIVEF. . vverrireenes 40 29,635 6,823,120 827,491
Sevier River...ooeoiivens . 51 5,980 2,631 82,605
Utah Lake-Jordan River .. 95 3,736.2 250.3 169,907
Great Salt Lake «..vvovens 17 460 600 32,440
Weber River......ovvvas . 18 4,112 215,100 112,355
Bear RIVEr. v eorrvvriivnrs 19] 2,512 — 20,796
Total vvveverirnnnanes 243 48,045.2| 7,041.701.3 1,255,594
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MINING.

T

Drainage Area.

No. of Applications.

Water Applied for

in cu. ft. per sec.

Colorado River ........... 3 20
Green River.........oviii, 8 12.313
Sevier River.............. 13 29.503
Utah Lake-Jordan River... 23 110.08
Great Salt Lake ........... 19 52.201
Weber River.............. 3 0.89
Bear River.......ccovues. 4 40
Total ..., 73 211.487

DOMESTIC AND MUNICIPAL.

Drainage Area.

No. of Applications.

Water Applied for
in cu. ft. per scc.

Colorado River ........... —
Green River.........cc.uvn 12 22.60
Sevier River............... — —
Utah Lake-Jordan River . 22 523.22
Great Salt Lake .......... 3 30
Weber River............0. 2 600.05
Bear River....ooviviiiians 5 - 0973
Total ........... s 44 1,149,843
STOCKWATERING.
Drainage Arca. No. of Applications., | Water Applied for
in cu. ft. per sec.
Colorado River .....vvvves 23 937
Green River. oo N 16 197
Sevier River........ o 46 9.469
Utah Lake-Jordan River .. 2 1.1
Great Salt Lake .....ovvee 7 124
Weber River.,...... e — _—
Bear River....... T — —_—
T o4 14.716
MISCELLANEOUS.

Drainage Area,

No. of Applications.

Water Applied for
in cu, ft. per sec.

Colorado River ....oovet . 3 0.04
Green River..ovorevsvinans 3 1.5
Sevier River...oocooiiinn 4 1.0
Utah Lake-Jordan River .. 10 645.8
Great Salt Lake ........ . 6 96.86
Weber River.oovvrivesons 5 6.55
Bear River....ovovvets 4 15.0

Total ....oviives . 35 766.75
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WEBER RIVER WORK.

Entering upon the duties of the State Engineer’s Office

on the 14th day of March 1905, the main business was found
to be the hydrographic survey of the Weber River. In work-
ing out that interesting problem a definite program was in
operation, that program is clearly stated in the following quo-
tation: (See Bulletin No. 168, U. S. Department of Agricul-
ture, pages 65 and 66.)

I

II.

“The first step was to make an examination of each
ditch to determine the proper place for putting in a meas-
uring device, and the size and kind of device best suited
to each ditch. Detail drawings and bills of material for
each structure were then made. The device adopted 1s a
fume with a removable trapezoidal weir plate. The weir
plate is removed during high water and replaced in low
water. It is also raised whenever it is necessary to clear
out the sediment which has collected behind it. The en-
gineer and his assistants also supervised the placing of
the flumes, to insure its being properly done. As there
are 1,175 ditches on this river system, this involved a
great deal of work. The engineer reports that these de-
vices have been put in in at Jeast 90 per cent of the ditches.”

“After the weirs have been set readings are made at
frequent intervals and recorded, so that at the end of a sea-
son the records of the engineer will- show how much
water has been used by each ditch throughout the season,
when use began, and when it ceased. ‘These records will
give the court full information as to the us~ of water at
the present time.”

“The location of canals and of the land irrigated is
ascertained by careful instrumental survey, in which dis-
tances are determined by stadia and clevations by verti-
cal angles. From these surveys three sets of maps are
made, known as the unit maps, the diversion maps, and
the division maps. A division map shows a large sec-
tion of the stream system. Each unit map represents a
single numbered section, and shows all diverting ditches
and laterals, the positions of all measuring devices, the
boundaries of eachindividual farm, what portions of
cach farm are irrigated, the locations of orchards, build-
ings, towns, streets, roads, and other natural or cultural
feattires. Contours are also shown. The diversion maps
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show each ditch system complete and give the same data.
On the unit and ditch maps each farm is numbered. This
farm number is recorded in a book called the ‘Register
of Rights,” in which, opposite the farm number, is writ-
ten the name of the owner of the water right for that
farm.. There is space for recording changes in own-
ership.”

II1. “While making field surveys the engineer’s assistants
collect information as to the time of construction, the
first use of water, and all subsequent changes. The facts
collected regarding each ditch are recorded in a book
called ‘Record of Diversion No. —.” - The book contains
blanks for the facts required by law, there being a blank
for the ditch as originally constructed and one for each
subsequent change.”

For the purposes of discussion the program has been
piaced in the three subdivisions given above.

1.

The first part of the program, viz: examination of ditches
and installation of measuring devices, was practically com-
pleted at the close of the season 1904. (See State Engineer’s
report 1904, p. 48.)

During the biennium just closed, no additional work
along this line was performed. :

During the season 1903 and 1904 a fairly complete record
of the quantity of water that each ditch was diverting was
made by the engineers in charge of the Weber River work—:
at the close: of the 1904 season that material was worked up
into the form published on pages 10 to 45 inclusive of the
1904 report. ,

In the beginning of 1905, it appeared that the amount of
revenue devoted purely to water measurement and the instal-
lation of devices for the measurement of water—something
like 75 per cent of the total sum spent on the Weber would
need to be curtailed if much headway was to be made toward
completing the survey of the ifrigated lands. There had been
in the Weber River area, a set of county officers known as
water commissioners, which the law made partially responsi-
ble to the State Engineer. In the beginning of 1905 it was
hoped that if these officers were properly approached and in-
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structed, they would be able to furnish the water measure-
ment detail, an essential part of the work the state was engaged
in; however, the result while not without value, was not at all
flattering. The curtailment of their time of service by the
county commissioners and lack of instruments seemed to be
the principal drawbacks. In 1906 the state endeavored to en-
ter into a compact with the several counties covering the We-
ber Basin to furnish instruments and pay part of the water
commissioners’ salary and expenses with the understanding
that they would be under the control of the State Engineer’s
office, the counties by this arrangement securing larger and
better service with no higher expense than under the old sys-

The following letter was sent to the County Commis-
sioners of Summit, Morgan and Weber Counties:

Jan. 19. 1906.
, Utaly:

County,

County Court,

GENTLEMEN :—It is desirable that a closer relistionship
should exist between the State Engineer’s Office and the
‘water commissioners of your county. In order that the work
‘of the water comissioners cover, not only the mateer of the
distribution of the water as heretofore during that part of the
season when the important water rights demand sucl distri-
bution, but that they should also make as extended a record
as possible of the water situation in the whole arca'over which
their jurisdiction extends. :

‘ In order to accomplish this end, they should be provided
with water meters to measure the natural streams, canals and
‘ditches that are not provided with weirs, or where the weirs
are not in condition to give accurate results. Under present
conditions when a stream is without a weir or where the weir
is not in proper shape, the measurements returned to this of-
fice by the water commissioners are not satisfactory to go into
the official record which the state is preparing to submit to the
court. .

The work of the water commissioners is a public work,
which during the next season may be made to serve two pur-
poses—1st. The proper distribution of the water among its
owners. 2nd. The making of a water supply record to sub-
mit to the district court. If proper directions are given to the
water commissioners and they be provided with instruments,
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both these ends might be served by the same men at the same
time. If this were done, the work of the next year or two
would train a set of officers able to efficiently administer the
law after the Weber is adjudicated and the statute of 1905
becomes operative in the Weber Basin. The work of the
water commissioners collecting the information indicated
above will prepare them.for the place of supervisors contem-
plated in the 1905 law. ‘

It is desirable to know from the county court if it is will-
ing to co-operate with the state in getting a more extended
record of che water supply in the county. First by providing
the water commissioners with the necessary instruments to.
obtain such a record and second by instructing them to extend
their.work as far as they are able over the whole county.

As the court is well aware, there is no difference of
opinion about the desirability of adjudicating the Weber at
the earliest practicable date. One of the essential elements in
that adjudication is the water supply record, and that record
can be most economically obtained by the present water com-
missioners, if they are properly provided and make their work
sufficiently extensive, ‘

The co-operation of the county with the state will materi-
ally help in bringing the Weber situation to an early issue. In
assisting to this desired end, the county would not only be
training officers for future use, but it would also be contrib-
uting towards settling the existing controversy to water rights
in its area, :

An expression of the county court as to the terms on
which it might be induced to join the state in this matter would
be mucl appreciated at this time. If a personal interview
with the State Engineer seems desirable in order that the mat-
ter might be discussed more in detail, the State Engineer will
come whenever it is convenient for the court to receive him.
Whatever action is taken should be with expedition, that the
plans for this year be outlined before the irrigation season
begins, Very respectfully,

(Signed) Cares TANNER,

State Engineer.

‘No answer or acknowledgement was received from Sum-
mit County.

A cordial reply was received from the Morgan County
Commissioners, which developed into an agreement that the
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water commissioner of Morgan County should be furnished
with proper instruments, that he should perform his work
under the direction of the State Engineer, and that the state
should pay one-third of his salary-and expenses.

The answer from Weber County constitutes such a lucid
comment on irrigation administration in Weber County not
only in point of fact, but particularly in point of attitude, that
it deserves an extended circulation among the irrigators of
the commonwealth. It shows with such clarity the inade-
quacies of the present situation from several points of view
that it is printed here in extenso:

, Ogden, Utah, January 23, 1906.
Caleb Tanner, Esq., State Engineer, Salt Lake City, Utabh.

DEAR SIR:—You represent in your communication of
January 19th, 1906, “It is desirable that a closer relationship
should exist between the State Lngineer’s Office and the
water comissioners of your county. In order that the work of
the water commissioners, not only in the distribution of the
water, during that part of the season when important water
rights demand such distribution, but they should also make an
extended a record as possible of the water situation, in the
whole area over which their jurisdiction extends.”

“In order to accomplish this end, commissioners should
be provided with water meters to measure the natural streams,
etc., etc., if they are not provided with weirs, or where weirs
are already in use, but are not in condition to give accurate
results that present measurements as reported by water com-
missioners are not satisfactory and cannot go into the official
record which is to be submitted to the Court.”

Allow us to say, Engineer Tanner, regarding a closer re-
lationship being necessary between your office and the Board
of County Commissioners with a view to better or more satis-
factory results being obtained, the doors leading to our Board
Sessions are always open and audiences have been cheerfully
given to your predecessor in office. As regards this law un-
der which the water commissioners afe acting without stop-
ping to ventilate our opinion regarding its constitutionality,
the County Board have regularly, appointed water comniis-
sioners and paid promptly their per diem as per State ngi-
neer’s report as to the services rendered and the amounts due
them.

[N
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In addition to the distribution of water in the season
thereof, you say these “water commissioners should make as
extended a record as possible over the entire area their juris-
diction extends. That they should be provided with water me-
ters to measure all streams, canals, ditches, etc., ta give ac-
queale Pesusss -

You then comment upon the education this training will
give, “thereby fitting these men with the information neces-
sary to prepare and make them competent, efficient super-
visors to act under the law of 1905.”

Weber County commissioners have acted in good faith in
the appointment of water commissioners. .

Experience, however, has taught that the law has failed
and still fails to give these commissioners sufficient backingor
support in their official capacity.

The ritles they make regulating the appropriation and
distribution of the waters of Ogden and Weber Rivers have
been set aside, overridden and trampled under foot and the
water commissioners have no power under this law to en-
force rules and fix a penalty or penalties for their violation.

For three seéasons the persuasive moral influence these
men wielded in appealing to water users at the head of the
stream to make an honest, equitable adjustment and distribu-
tion of the waters had a very timely and beneficial effect.
Quite different has the experience been during the past two
years, especially so, for the year 1905. Water users, in this
County, have been loud in their exclamations that but little
or no benefits have been derived from the services of the
water commissioners. The Board of County Commissioners
have therefore, about concluded to make no appointments for
the year 1906. '

" “Aside after such a coficlusion being reached which is
highly probable we incline to the opinion that we do not le-
gally possess the right or power to spend public funds—the
taxpayers’ money in purchasing and placing the weirs re-
ferred to in the water streams, canals, etc, or to pay for the
time necessary which said water commissioners are advised
to spend to acquire “information for records, or in divers
other ways to supply themselves to become competent or
proficient supervisors to enable them to act as you suggest un-
der the law of 1905. A further reference to your letter, you
state, “the Court,” meaning, I presume, the Board of County
Commissioners, ““is well aware there is no difference of opinion
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about the desirability of adjudicating the waters at the earliest
practical date, the co-operation of the county with the state
will materially help to bring the water situation to an early
issue.” ’

The facts are, Mr. Tanuner, \Weber County, by its Board of
County Commissioners, has appointed for five years past, twe
water commissioners, one over Weber River and the other
over Ogden River. In making these appointiinents, our duty
ended. These water cominissioners, as the law directs, are
placed under your control. They report their services and
time to you. The County has paid the bills. Weber County
has, at sundry times for a great number of years, contributed
money and service to bring about a solution of the prevailing
controversy or controversies over water right complications.

Many laws have been enacted by the legislature to aid in
the solution of this vexatious question.

In the judgment of the Board, shared in largely by the
public, the only solution of the water problem is to store the
spring flood waters of these rivers by building reservoirs for
that purpose.

Tn the absence of this being accomplished, money spent
in courts of law, in conunittees of arbitration, by appropria-
tions made by the State or Counties will not effect a settle-
ment, of what has become, long since, a perpetual standing
evil, a menace to the peace, well-being and prosperity of the
County.

At any time or date you may name, by giving three days
notice, the Commissioners of Weber County will be most
happy to give you, in the presence of their attorney, an audi-
ence on this subject and, if you so wish, will invite to be pres-
ent on such occasion, representatives from the various water
companies of this County.

Yours very respectfully,
On hehalf of the Board,

(Signed) JosEPIL STANFORD,

Comumittee.

I1.

The main part of the work done during the past two
years comes under the second division of the program given
above, viz.: The location of the canals and ‘the irrigated
lands. The system of collecting this data, as outlined in the
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program quoted, was not adhered to, the reasons for departure
were submitted to the State Board of IExaminers i the fol-
lowing language:

“When 1 first entered upon the duties of the office in
March, 1905, the transit-stadia method was in use in making
the surveys on the Weber River system. The engineers that
were hired for this service being required to furnish their own
mstrunients.

Tt is uniformly recognized among engineers that the most
economical and expeditious instrument for general mapping is
the “Plane Table.”” Like many other instruments in modern
use, the “Plane Table” is particularly specialized for a specific
kind of work (exactly the kind which the state has been doing
on the Weber since 1903). Unlike the transit, the “Plane
Table” has no general utility, it would therefore be manifestly
unfair to require an engineer seeking engagement with the
state to buy an instrument of such narrow use in his pro-
fession as a necessary prelude to his employment; further-
more it is not the practice of the general government nor of
the neighboring states to require the engineers in their em-
ploy to furnish their own field instruments, the practice
scems (o be confined to some private corporations. The state,
therefore, to advance the survey on the Weber River cheaply
and rapidly purchased three complete “Plane Table” outfits
at a cost of $727.00.”

These instruments have been in continuous use since their
purchase, except for the three winter months.  "The work of
surveying the canals and lands has heen advanced so that the
ficld work was completed Nov. 30, 19006.

It was the intention in 1903 to assemble the material of
the ficld surveys on three sets of maps as given in the program
cited above, ail to be made on mounted sheets of double par-
agon paper, This feature of the original intention has been
modificd. The “Unit Map,” as described, is still adhered to,
except that the contour feature has been replaced by signs
showing the direction of stream flow and irrigation.  The
plane table sheets come from the field in pencil in the “Unit
Map” form, the scale being 330 fect to the inch, the field
sheets are transferred to tracing cloth, negatives are made
and white cloth prints made therefrom for use in the District
Court.
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It is expected that by photographic reduction of the
“Unit Maps,” the division map mentioned in original program
can be constructed. Two representative photographic reduc-
tions of the “Unit Map” are shown in the appendix.

It was in the original program to make a complete soil
survey, the detail of that work being outlined as follows in the
1904 report, page 51:

~ “Through co-operative arrangements made with Director
Widtsoe of the United States Experiment Station at Logan,
the work of the State Engineer as herein above described is
followed by a complete soil survey of all lands comprised by
the Weber River system. The soil survey is made by mem-
bers of the experiment station corps, and is delineated on dup-
licates of the unit maps prepared by the State Engineer (see
appendix XIV.) The character of the different soils and
subsoils found and the extent of each, are indicated on the map
by means of different colors. The plane of and depth to
the soil water are also shown, indicating the arcas that re-
quire drainage and also the available sub-surface water sup-
ply. The station also reports the results of the laboratory
tests which are obtained from the numerous samples of soil
that are procured by the field corps.”

This feature of the original intention has been changed
as follows: In the course of the construction of the “Unit
Map,” the planc table party passes over the soil of the tract
that is being mapped, notes are made of the soil condition ob-
served, the depth to ground water, cte. Descriptive accounts
are written of the facts observed, these written statements arc
numbered in the same succession as the “Unit Maps” and will
be submitted as supplementary thereto.

The following is representative of this feature of the
work, as it has been done:

“Plat N.o 12, Scction 30, Township 1 south, Range 4
cast,

“The slope of the land is gencrally northward, quite dis-
tinet on the south and west side of the scction, rather flat to-
ward the center and northeast quarter.

“The land is almost constantly flooded during the fore
part of the season, and in the latter part there is a scarcity
of water. Owing to the flooding of the higher lands and to




20

its being rather flat and not drained, the land in the northeast
quarter of the section has become mostly marshy.

“The soil is black loam with gravel in the southern and
western portions and dark clay loam toward the center and
northeast quarter.

“As the waste and seepage water flows northward, it is
caught up and used again and again.”

I1I.

This work as it was outlined in the original program has
been attempted. This is without doubt a just designation of
what has been accomplished in this very important division of
the information necessary to make an equitable determina-
tion of water rights on the Weber.

Very little headway had been made at the close of 1904,
and though an extended and continuous effort has been made
during the two years just ended, the result is far from being
what the law defines as necessary. That this record is meager,
inadequate and “general” beyond description is chargeable
to the lassitude and indifference of the canal owners, indi-
vidual and corporate.

While the law does not specifically require that this
record be obtained by the State Engineer, it is an essential
part of the information required by the court before adjudica-
tion can be made. It was undertaken under the general au-
thority conferred in Section 6 of the law, in a spirit of helpful-
ness toward the canal owners. The return, however, has not
warranted the outlay.

DUTY OIF WATER.

Under the direction of Mr. McLaughlin of the Agri-
cultural College Experiment Station, a study was made dur-
ing the season of 1906 of the “Duty of Water” and “Local
Irrigation Practice” in Morgan and Weber Counties. The
information on both these heads should give considerable aid”
to the court in the'adjudication of the water rights on the
Weber River.

For the work on the subjoined program, that was trib-
utary to the Weber, the State Engineer’s office paid one-
half the salary and field expense of Mr. McLaughlin’s assist-
ants.”

.
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SUGGESTIVE OUTLINE FOR OUTSIDE IRRIGATION EXPERIMENTS.

In Co-operative Work of the United States Department of Ag-
riculture for the Utah Experiment Station. IFor season
1906.

Sugar Beet Experiments.

From six to ten rows of beets to the plat and plats from
200 to 300 feet in length.

Plat 1. To receive at each irrigation approximately 1-3
more water than Plat 3.

Plat 3. Is the check plat and is to be irrigated and culti-
vated according to the practice of the locality and as sug-
gested by the farmer or Farm Foreman.

Plat 4. To receive the same irrigation as Plat 3, excent
that it is to receive one irrigation in about two weeks after the
last irrigation of Plat 3.

Plat 5. This plat is to be irrigated by using a very
small stream in each furrow, the water to be turned off when
it shall have reached the lower end of the plat.

Plat 6. To he irrigated with a stream approximately
twice the size used for Plat 5 and water to be turned off when
it shall have reached the lower end of the plat. This plat is
then not to receive additional cultivation.

Potato Lixperiments.

From five to fifteen rows to the plat, plats to be from 200
to 300 feet in length. ’

Plat 1. This plat is to be irrigated three times for each
twice that Plat 3 is irrigated and to receive at cach irrigation
about one-half less water than Plat 3.

Plat 2. This plat is to be irrigated twice as often as
Plat 3, using about half as much water at each irrigation.
Plat 3. This plat is to be the check plat and shall be ir-
rigated and cultivated subject to the suggestion of the farmer
or Farm IForeman.

Plat 4. This plat shall be irrigated by using a small
stream of water to be turned off when it shall have reached
the lower end of the plat. - It shall be irrigated on the same
day or during the same water turn as Plat 3.




22

Plat 5. This plat is to be irrigated very frequently by
using a small amount of water at each irrigation.

Plat 6. This plat is to be irrigated on the same day as
Plat 5, using about twice as much water at each irrigation.

Lucern Experiments.

Inasmuch as the wet spring will prevent the irrigation
test upon the first crop, the following suggestions are applic-
able to the second and third crops only. A strip from twenty
to thirty feet in width and from 200 to 400 feet in length to
be used for each plat.

Plat 1. To receive one more irrigation for each crop than
is Plat 2, and the last irrigation for each crop to be about one
week before cutting. "

Plat 2. This is to be the check plat, and is to be treated
as suggested by the farmer or Farm Foreman.

Plat 3. This plat is to be irrigated just after cutting,
and then harrowed as soon thereafter as possiblé with a spring
toothed harrow, the teeth set nearly, if not uite, straight,

Grain Experiments.

These plats to be from 20 to 30 feet in width and 200 to
400 feet in length.

Plat 1. To be irrigated once only and this irrigation to
be applied after the grain reaches the boot.

Plat 2. The plat to receive a very light irrigation (about
one-half normal) at the time of applying first irrigation, and
then at the time of filling, about two-thirds of the normal.

In considering these plans it must be kept in mind that
they are arranged particularly with reference to our unusu-
ally wet spring and contemplating practically the first irriga-
tion as having been supplied by the rains during May and carly
June, :
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OUTLINE FOR LOCALITIES FOR OUTSIDE IRRIGA-
TION WORK.

Morgan
Duty of Water Ogden
from Practice } Logan

| Spanish IFork

5 Morgan
Salina
State Industrial School

Potatoes

Fruit S Weber County Poor IFarm
!

Ogden Canyon IFarms

Weber County Poor FFarm

A l'omatoes g Wasatch Orchard Company

( School for the Deaf and Dumb
Weber County Poor Ifarm
State Industrial School
Morgan
Wasatch Orchard Company

Lucern

I
D,
‘L
Grai Morgan
am Wasatch Orchard Company

Ogden Sugar Company
State Industrial School
Utah Sugar Company at Garland

Beets

Peas Roy

“Ihe above gives the localities of the experimental work
including both general duty of water studies and experiments
in results of applying different amounts of water in different
ways.

The detail of the matter outlined in this program will
issue as a publication of the Agricultural College Fxperiment
Station and will be available in published form in ample time
for the use which the State Engineer expects to make of it.
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RIEASONS IFOR CHANGE OF PROGRAM FOR WEBER
RIVER WQORK.

While it is certain that a modification of program such as
has been outlined in the preceeding pages, in the midst of a
campaign will result in more or less loss of effort and loss of
material. It is nevertheless justifiable if the occasion demands
the change. ,

The Legislature of 1905 appropriated for the State En-
gineet’s office for all purposes a fund of $26,200. In fore-
casting the expenses of the biennium ending in 1906, it was
expected that the expenses of the division of the State Lin-
gineer’s office that had to do with the appropriation of water,
would be very materially increased.

‘The following figures bear out that forecast; number of

applications up to the end of 1904, 242 (see 1904 Report),num-
ber of applications made during 1905 and 1906, 912." This
probability, which has been borne out by the facts, made it
practically certain that the amount of money that might be
apportioned to the Weber work, compared with the years
1903-1904, must be materially reduced siiice the functions of
the State Lingincer’s office as a “public office,” would need
to be maintained whether surveys of the Weber were continued
or not. .
Before the field scason of 1905 opened, representatives
of the large canal companies in the vicinity of Ogden, urged
the necessity of expedition through personal representatives
sent to interview the State LEngineer.

Casting up the probable expense of assembling the data
neeessary to adjudication on the lines marked out in the orig-
inal program, using as a basis of calculation the prices that had
obtained during the scasons of 1903 and 1904, it became clear
that if the urgent request of the Weber irrigators were to be
regarded, that cheaper and more expeditious methods must
be adopted.

IFor these reasons, the original plans were modified as in-
dicated above. No change was made, however, that did not
seem, after full examination to be warrhnted by the necessities
of the case.

The advisability of an early trial of the adjudication fea-
ture of the law-—the settlement at the carliest practicable date
of a situation that was rapidly becoming intolerable—allay-
ing as far as practicable, the criticism of the people of the state
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who were generally growing restless at the length of time
that was being consumed in bringing the Weber matter to
an issue, these are the main grounds for the changes of meth-
ods that have been made. In conclusion it seems desirable
to say that, excepting the soil survey in the original program,
the standard of exactness has not suffered in the least meas-
ure by the change of plan.

Expenditure from the funds provided for the maintenance
of the State Engineer’s Office from March 1, 1905, to Nov.
30, 1906.

General Office service (office engincer, stenographier, copyist,
continuous service; general assistant and draughtsman at in-

tervals ....ouiiiiiina. e $ 5,480.76
General Office expenses (printing, supplies, cte.)..........0.. 1,452.31
Officerent ..oovvvuvnenens AP e Lo 98872
Hydrographic survey Weber River—service (hire of Engincers,

rodmen, draughtsmen) ......... e 8,741.83

Hydrographic survey Weber River—Expenses (maintenance of
ficld men, purchase of property and supplies for ficld use).. 5457.00

State Iingincer’s Traveling expense ......... e 545.40
State Iingincer’s contingent ............... e e s 450.83
Tor work on Spanish Fork River ..., . 505.20
Tor work on Beaver. River ... .. RN 362,30
For work 01 Sevier RIVET &everrverrrsriiirossiireriereenenss 04655

Total ...ooovviiinnn e i e e 0 524,640.00
Leaving an unexpended balance of ..o e 1,660.00

Funds required for General Maintenance of the State
Tngineer’s office during the coming biennium and for finishing
the Weber River work—estimated from November 30, 1906:

OMCE PNt vvrt v ianes e coveenc$ 144000
Eugincer's Contingent «...ovove i 1,200.00
General Office Service (oflice engineer, stenographer, &c) ..., 7,000.00

General Office expenses (supplies, &) v 1,500.00
TFor distributing water of Spanish Fork River ..o 600,00
For co-operation with the National Governimet .o 600.00
For completing the map work of the Weber River system ... 2,500.00
lor completing the ‘hydrographic and diversion records of the

" Weber River «.ovviviiiiiiin. veee 80000

For tabulating the matter rcq.uircd I):\" Section 13, 1905 Taw ...... 1,500.00

$17,140,00
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THE RECLAMATION SERVICE IN THE WEBER
RIVER VALLEY.

If such be true, it is a matter of regret that after more
than fifty years of settlement any irrigation resource of the
state should remain aboriginal and undeveloped; it is beyond
regret, it is lamentable, if communities that have partially
utilized an irrigation resource, stand stiff necked against a
full utilization of that resource, if it can be had without risk
or prejudice to their present interests, if the new regime of
maximum benefit would mean simply a consolidation of ditch
interests, individual and corporate, into one large, efficient
organization, Such consolidation is not an utopian expecta-
tion, such concentration of ditch companies, where they have
been worked out in practice, have proved both meritorious
and business like. Six years ago the State Ingineer of Col-
orado, speaking on this theme, expressed himself as follows:

“The interests of all the water users under one drainage
are almost as intimately connected as though they were under
one canal,  Why not consolidate them?- It can be readily seen
that if the land under a new drainage were to be reclaimed at
one time by a system of canals and reservoirs, such a scheme
could he carried out.  If so, why not under an old one that is
already partially developed?  We are familiar with one case
where a consolidation of four large ditches has been sticcess-
fully consummated. At the time the consolidation was made,
it was argued by many that disagreements would arise which
would result in destruction.  Such has not been the case. The
physical condition of the system has been improved and bet-
ter service given than hefore. If a consolidation of four
canals can be successfully made, why not thirty or forty ? Such
consdlidation would result in an enormous saving of expense
in maintenance and a very considerable saving of expense in
superintendence. Tt would also result in a great cconomy in
the use of water.”

Speaking with circumspection but with emphasis, it is
time for the Weber River people to wake up to the advantages
that the presence of the Rectamation Service on that stream
would confirm to them, to the counties on the stream and to
the state at large.

here was wasted into Great Salt T.ake in the year 1904,
from the Weber river, water sufficient to cover 762,000 acres
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of land one foot deep; in 1905, which was a dry year, enough
to cover 297,500 acres of land one foot deep; in 1906, a quan-
tity that would cover 620,500 acres of land one foot deep.

During the early months of 1905, the reclamation service
had made a reconnaissance of the Weber River, looking to
the possibility of storage on that stream and had made some
preliminary advances to the public interested in the develop-
ment of the area naturally tributary to the Weber.

The reconnaissance produced results that seemed to make
mature examination worth while and the Reclamation Ser-
vice in the early part of that year, expressed a willingness to
extend its forces into that area. The government clearly re-
quired a supporting public sentiment, the promise from the
people that their diverse water rights would be consolidated
into one organization whenever the government should make
that requirement. A sentiment that this could be accom-
plished would have begun the work, a work which would
have heen carried forward progressively as that sentiment was
erystallized into fact.

While the engineering features on the Weber River were
inviting, the public sentiment seemed to be far from favorable,
since the preliminary discussion between the representatives of
the people and a board of government engineers resulted in
such divergent and irreconcilable views, particularly about the
feature of a unit water users’ organization, that practically at
once engineering investigations on the Weber River were
stopped.

Though this unpropitious outcome of the meeting be-
tween the representatives of the people and the hoard of engi-
neers, upset the expectation of any immediate results, yet the
rase was not deemed to be hopeless. It still seemed worth
while to make a further attempt to bring the people and the
government together, Looking to that end, the State Engineer
visited canal presidents, large owners in Weber fand and water,
influential citizens, cte., asking for the support of the people
in attempting to recall the government from its resolution to
leave off further work on the Weber,

The following letter was carricd on many of the voyages
made to Ogden and vicinity :
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Salt Lake City, Utah, May 9, 1905.

Mr. F. H. Newell,
Chief Engineer, U. S. Reclamation Service,
Washington, D. C.

DEeARr SIr :—We, the representatives of the land owners
and water users tributary to the Weber River, respectfully
submit :

1st. That from the Weber River watershed every year
great quantities of water run to waste.

2nd. That there are to our best information and belief,
storage reservoir sites in the drainage basin of the Weber, of
such capacity and geographical position, that practically the
whole discharge of the Weber River could be commanded and
put to beneficial use. :

3rd. That there are areas of land of high agricultural
value contiguous to the Weber River, and within easy reach of
the Weber waters, ample in extent to beneficially utilize its en-
tire discharge. .

4tli.  That the full development of the Weber as an irri-
gation resource is advisable and desirable, and that it is of
such magnitude that private enterprise cannot handle it.

We request the Reclamation Service to look into the ex-
tent of the irrigated and irrigable lands tributary to the Weber,
to make examination of the storage possibilities on its water-
shed and to ascertain the probable cost of supplying water to
the lands of Weber, Davis and Utah countics.

As a proper justification for requesting this undertaking,
we call attention to our pledge heretofore made to the Chicf
Iugineer of the Reclamation Service, dating from November
1st to December 30, 1904, and further whenever the Chief
Tngineer shall require, we agree to use our best endeavors to
fornt an association embracing all the irrigators who take
walter from the Weber River; that every member of this asso-
ciation shall pledge his entire irrigable area, and shall surren-
der to the association all Itis water right  frome the natural floze
of the TVeber River, augmented by the stored walers from such
reservoirs as the Reclamation Service may construct,

1t is understood, however, that where a member pledges
his land, it will be sccurity only for his individual liability to
the government,

Very respectfully,

R N b e e ST
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The part of the letter in italics contains the whole sub-
stance of the disagreement between the representatives of the
irrigators and the board of engineers.

This letter was sent to many places and carried to some
others—the sum total of the effect, however, was not of suf-
ficient magnitude or intensity upon which to base any repre-
sentatives to the government officers; and in such condition
the matter rests at the present time.

It is to be hoped that better counsels may prevail, that
(he sane second thought of the people, supported by the active
interest and encouragement of the officers and influential citi-
sens of the state, will bring a better light to the questions in-
volved, a fairer appreciation of the intentions of the govern-
ment, and a resolve that at the least an earncst effort shall be
qade to secure the highest utilization of the Weber River
within the bounds of reasonable cost and physical limitation.

We cannot afford to look upon the abandonment of the
Weber River by the Reclamation Service as more than tem-
porary. It does not seem probable that the sentiment of the
property interests there will continue indefinitely to antag-
onize the introduction of the Reclamation Service into that
ficld. Tt is to be hoped they will not.

The Weber River is the greatest stream wholly within
the commonwealth, Its proper coutrol means more to the
state than any other irrigation project whatever. It is prob-
able that as far as value and immediate returns are concerned,
it can make new irrigated lands and irrigate completely pres-
ent partially irvigated lands cheaper than any other source of
magnitude in the state. Tt is useless to enter upon a descerip-
tion of the lands tributary to that stream as comparced to other
lands in other scctions. Tt is common knowledge that with a
controlled Weher it constitutes the hest tract in Utal,

No argument needs to be made that individual or cor-
porate enterprise cannot unite the people as well, build a con-
trol of the whole Weber as cheaply to the farmer and admin-
ister the work with as circumspect attention to the present
interests as the United States. This is not meant to discour-
age private or corporate enterprise.  They should he encour-
aged to the utmost. After they have done to the full prob-
ability of any individual or corporation that has thus far been
on the stream and have expressed a program with reference
to it, there is still ample room for the activity of the govern-
ment,
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APPLICATIONS FOR WATER IN THE DUCHESNE
RIVER BASIN.

Out of a total of 912 applications to appropriate water,
which have been received during the two years just closing,
450 have come from the section that was formerly the Uin-
tah Indian Reservation.

Some of these filings were made before the reservation
was opened, of these application No. 79 of our records was
made January 27, 1904, by F. C. Kelsey in behalf of a citi-
zens’ organization in the southern part of Utah County.

The application was rejected by the State Engineer Feb-
ruary 24, 1904. The following reason for the action being
assigned :

““The water sought to be appropriated, the several places
of diversion and the location of the proposed works are all
within the boundaries of the Uintah Indian Reservation, and
therefore not entirely within the jurisdiction of the State of
Utah.”

In the spring of 1904, the applicant appealed from this
decision to the IFourth Judicial District Court. The decree
in the case is given herewith:

IN THE FOURTH DISTRICT COURT, IN AND FOR WASATCIH
COUNTY, STATE OF UTAT.
In the matter of the application of
Frank C. KErsey against
A. . Dorimus, State Iingineer.

AMENDED JUDGMENT.

"Ihis cause having herctofore come on regularly for hear-
ing before the Court sitting without a jury, Messrs. Suther-
land, Van Cott & Allison appearing for petitioner, and A. C.
Hatch, District Attorney for the Fourth Judicial District, ap-
pearing for counsel for respondent,and the Court having .heard
the evidence and the arguments of counsel and duly considered
the same, now finds:
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FINDINGS OF FACT.

That all the allegations of the said petition on appeal are
true.

And as conclusions of law from the foregoing findings of
fact the Court finds:

CONCLUSIONS OF LAW,

That the petitioner is entitled to the relief demanded by
him upon this appeal, and it is therefore ordered and adjudged
that the decision of said respondent, A. 17, Doremus, State Iin-
gineer, be and the same is hereby reversed, and the matter is
hereby remanded to the said State Engineer with directions
to set aside his action disapproving the application of the said
petitioner, Frank C. Kelsey, to appropriate the water as set
forth in the said petition, and allow said petitioner to proceed
with the same to the end that the same may be approved.

Tt is further ordered and adjudged that the said petition-
er, Frank C. Kelsey, have and recover of the said respondent,

A. T, Doremus, State Iingineer, his costs in and about this
action expended, taxed at the sum of $10.50.
(Signed) 1. 15 Boorn,
Judge of the Fourth Judicial District Court,
Dated October 31, 1904,

The application reinstated  November 26, 1904, went
through the formalities required by law and was approved
January 23, 1900.

There has heen considerable popular opposition to the rul-
ing in the case outlined above, and dubiety as Lo its soundness
has heen expressed by some of the lawyers of the state, how-
ever, while the decision stands the duty of the State ‘ingincer
is plain,

Two other judicial decisions deserve notice.  ‘The first
case involved that part of the 1903 law, which authorized the
State Engineer to reject an application if it “threatens to prove
detrimental o the public intevest,” and was decided adversely
to the state. ‘The text of the decision is submitted in full:

IN THE DISTRICT COURT, SEVENTIE JUDICIAL DISTRICT, STATE OF UTAL, COUNTY
01 EMERY,
In re application of .. B Dewey, to the State Engineer of the State of
Utah for the appropriation of certain waters of Green River, Utah,
JUDGMENT,

This came on regularly for hearing on the Ooth day of September,
1904, being hy the consent of all parties thereto, and the Judge of said

o

Court, heard at Salt Lake City, Utah,
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The appellant. L. B. Dewey, appearing in person, and by his attor-
ncys, Higgins & Senior, and the appellee, A. IY. Doremus, as the State
Engineer of the State of Utah, appearing in person and by his attorney,
M. A. Breeden, Attorney General of the State of Utah. And thereupon
evidence was introduced on behalf of the appellant and appellee, and
the evidence being closed the cause was submitted to the Court for con-
sideration and decision.

And after due deliberation thereon, the Court files its findings of facts
and conclusions of law and orders that judgment be entered hercin in
favor of the appellant, L. B. Dewey, in accordance therewith.

Therefore by reason of law and the lindings aforesaid, it is judged
and decreed that the application of L. B. Dewey, mentioned in finding 1, of
its finding of fact above mentioned for 1700 second-feet of the waters of
Green River be and the same is hereby accepted and allowed. That the
said A. . Doremus, State Engineer of the State of Utah now procced
with such application in due course and in the same manner and to the
same extent as if such application had by him been accepted in the first
instance.  That the appellant, Dewey, recover his costs therein.

And it is so ordered.

(Signed) Jacos Jouxson, Judge.

Dated at Salt Lake City, Utah, Sept. 9, 1904,

The second action was brought to settle that feature of the
1903 statute which provided for a “hearing.”” ‘This case was
also lost by the state. The decree is given herewith:

IN THE THIRD JUBICIAL DISTRICT COURT OF THE STATE OF UTAH, IN AND
FOR SALT LAKE COUNTY,

North Point Consolidated Trrigation Company, Plaintiff, vs.
A. T, Doremus, State lingineer, Defendant,

JUDGMENT AND DECREE,

Whercfore, it is ordered, adjudged and deerced that the State Engi-
neer of the State of Utah be and he is hereby absolutely restrained from
any further proceedings in attempting to determine the rights to the waters
of said-creek between said North Point Consolidated Irrigation Company
and said John A, Jones, nnder and by virtue of the proccedings sct out in
the papers and Gles in this action; and it is further ordered, that the said
laintiff do have and recover of said A, ¥, Doremus his costs, taxed at
&14.00, for which amount judgment is hercin entered against said A, I,
Doremus, State Engincer, in favor of said plaintiff,

Done in open court this 24th day of April, 1905,

(Seal) Moreis 1., Rrremir, Judge,
Attest: J. U, Brorence, Ju, Clerk,

By C. S. Buckwaunrer, Deputy.

Endorsed: No. 6769, TFiled Aprit 24, 1905, J, U, Eklredge, Jr,, Clerk
District Court of Salt Lake County, Utah, by C. S. Buckwalter, Deputy Clerk.

As a result of these two decisions the legislature of 1905
climinated the “hearing” provision, and modified the section
containing causes for rejection so that in the 1905 law it reads:

“Wherethere is no mm\)propriutc(l water in-the proposeq source of sup-
ply, or where the proposed use will contlict with prior applications or with

existing rights, it shall be the duty of the State Engincer to reject such
applications.” Pl
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Preceding the opening of the Uintah Indian Reservation,
August 28, 1905, excluding the Indian filings made by Indian
Agent, C. G. Hall, there were received in the State Engineer’s
office 10 applications asking for 3,000 second-feet of water to
irrigate 265,400 acres of land—the points of diversion of the
water and the land to be irrigated being within the reserva-
tion. Following the judgment of the court to which refer-
ence has heretofore been made, these applications were received
and advanced through the formalities which the law provides
without objection or hindrance from the State Iingineer up to
the point of publication. No homesteader in the Duchesne
Basin could know anything about the location of his land until
the day that the reservation was opened to settlement, August
28, 1903, and many citizens with bona fide intention of be-
coming homesteaders on that tract could not know where
their land would be until at least some fittle time after the sixty
day period had clapsed—hundreds of these actual owners of
the soil as soon as their locations were made, filed with the
State Iingineer, applications for water to irrigate their home-
steads.

Tn verv many cases, as might have been expected from the
number and extent of the large filings made prior to the open-
ing, the homesteaders described land that had already heen spe-
cified in those carlier large applications; so that this (question
confronted the State Engincer—under the law, could two ap-
plications be granted to irrigate the same land, or must the
subsequent application be denied. The law was clear in the
statement that an application shall be rejected “if the proposed
use conflicts with prior applications.”  Now if the proposed
use were irrigation the “use” feature is to occur upon definite
and. Tt would seem impossible to get away from the ide:
that the “use” is the irrigation of the land designated and to
permit another application for water to designate this same
tract would inevitably constitute a conflict. [Further that
this was clearly intended to he the intention of the clause (see
State Engineer’s Report 1903-4, page 0§, paragraph 3, last
four lines) :

“Ihe rule under the present law is similar (o that governing the eatry
of public lands, where during the time one filing is foree, others _fnr”(hc
same land arce not allowed, thus assuring order and avoiding conflict.

Whatever shall hereafter be determined by the courts as
the proper interpretation of this clause of the statute, it has
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uniformly been the practice of the State Engineer, ander the
conditions cited above, to reject the second application, unless
there was attached to the application an explanation recog-
nizing the first application placing the second application in a
supplementary relation thereto, describing how in actual op-
eration the second application would not interfere with the use
described m the prior application—in fact hmiting the second
to such times as the prior application was not adequate to the
necessities of the land and to such quantities only as to make
up that inadequacy.

In a situation as that attendant upon the opening of the
reservation, joined with the state law as it seems to read, and
as it had been interpreted, there was the certainty that manv
land owners, whose lands were in the applications 'made be-
fore the “opening,” would be practically coerced by the state
into compounding with the owners of those early filings for a
water right, i. c., unless the law would support this construc-
tion: for the state to refuse to permit the owner of land the
right to irrigate it, if there were unappropriated water avail-
able, was an interference with his rights.

Tn order to keep within the Taw, construed to require the
rejection of all subsequent applications infringing upon an
area covered by a preceding application, and at the same time
to give the land owner a square deal, the followine agreement
was required of all applicants who made application for large
guantitics of water to irrigate extended areas of land:

Vernal, Uintah County, Utah,
Mr. Caleb Tanner, State Engincer, Salt Lake City, Utal.

Diear Sir:—In the matter of our filings Nos, — — —
— -, we respectfully represent that we are aware that there
arc a number of individual land owners within the arca cov-
ered by the aforesaid ﬁlings who have made application for
water rights for the lands in their individual ownership,

We pledge ourselves and hereby agree to amend our fil-
Jings, 5o as to exclude individual lands for which water rights
have been asked up to the time the State lingineer shall signify
his intention of approving and recording oui several applica-
tions numbered above,

Further: We hereby authorize the State Engineer, when
the time shall come to consider our applications hereinbefore




35

mentioned, for approval, to amend cach of such applications
so as to exclude all lands whose owners have signified their
intention of perfecting application therefor themselves.

Very respectfully,

Many of the owners of the large applications conceded the
justice of the requirement and readily consented to sign the
agreement. Some few, viz.: Messrs. N. G. Sowards and J. L.
Gibson, the first of Vernal, Utaly, the second of Salt Lake City,
Utah, refused to sign this agrecment for their application No.
458, which asks for three hundred (300) second-feet of water
to cover 33,680 acres of land; Mr. I8, ‘I, Studness refused to
sign for his application No. 447, involving eleven hundred
seventy-five (1175) second feet of water to cover 78,520 acres
of land.

Fach of these applications were rejected hefore publica-
tion as that was the only point in the history of an application
where the state could be brought to the defense of what secemed
to be the only fair solution of the problem.

The following is the endorsement on cach of the apvlica-
tions mentioned :

“Reasons for rejecting application.  Certain arcas cov-
ered by this application are in private ownership.  Several land
owners within the tract that this applicant secks to irrigate
have made applications for water to irrigate their lands. The
applications of these tand owners are subsequent to this appli-
cation. ‘T'his applicant, March 3, 1906, refused to withdraw
from the arcas in private ownership that are covered by appli-
cations of their owners and for this reason the State Iingincer
rejects this application.

“'o grant this application would necessitate the rejection
of all applications made by acutal owners of the land within
the arca of this application (see Laws of Utah, 1905, chapter
108, Scction 39).  Such action would compel the fand owner,
even if there were an abundance of water over and above the
quantity asked for by this applicant, to irrigate his Jand by the
use of this applicant’s water or not at all. Such an issue 1%

held to be an interference with the rights of the land owner.”

Of the rejected applications that of 1, I Studness has
been appealed to the courts, hut in such @ way as not to involve
the state dirvectly.
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In the casc of the Sowards and Gibson application, a writ
of mandate has issued from the Third Judicial District Court,
citing the State Engineer to show cause why his rejection
given above should not be overruled.

RESERVOIRS.

Previous to 1905, the Reservoir Land Grant FFund could
be used by its custodian, the State Board of Land Commis-
sioners, only for the construction of reservoirs for the irriga-
tion of state lands. In 1905, the State Legislature took away
that restriction and provided that lands other than state lands
might be irrigated from reservoirs built by the state. While
thus extending the use of this fund, no provision was made
that it could be used in any other manner than had heretofore
obtained, viz: the reservoir and related structures to bring the
water to the land sought to be reclaimed, must be built by the
State Land Board. This latter provision of the law, in the
opinion of many practical irrigators, detracts very materially
from the usefulness of the fund, They point out, that though
the fund has been in existence for something like five years, no
practical results have as yet come from it; that the modification
made in the law governing the use of the fund by the legisla-
ture of 1905, has not resulted in any material accomplishment
by the state officers—they hold that the state is making very
little headway in getting this money where it was intended to
be used, i ¢ into irriagtion structures.

It lias been suggested that if the law were changed so that
the State Tand Board could loan the money to irrigation as-
sociations, under sound restrictions and with proper security,
in fact that if the terms of such loans were made as exacting
as those now being macde by the Land Board to citizens of the
state on real estate security, that there would be a change for
the better in the utilization of this fund, that it would be rap-
idly absorbed in building up what it was created for—the ir-
rigation interests of the commonwealth.

By these means it is heldl that the fund, instead of repre-
senting rescrvoirs in anticipation, would rapidly become reser-
voirs in fact.

The State Board of Land Commissioners has, during the
year 1906, made several trips of inspection to parts of the state,
where the people have represented that they had reservoir pos-
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sibilities that the state should investigate. In these journeys,
the Board has always been accompanied by the State IEngi-
neer.

The first of these trips of inspection was made to the vi-
cinity of Hatchtown jn Garfield County. The Board was
so favorably impressed by the situation there, that they ordered
a full investigation of the storage possibilities and the irrigable
lands to be made by the State Engineer. In the month of July
of the present year, a field party was sent to Garfield County,
full data was obtained with reference to the storage basin, the
dam site, the canal line and the irrigable lands.  So far as the
physical conditions are concerned, it scems to be unquestion-
able that the project can be built within the limit of the selling
price of irrigated land in that vicinity. (Certain maps of this
project can be found in the appendix).

The field data is now in the hands of the Consulting Tingi-
neer, who is designing the structures and drawing the speci-
fications for the worl, so that the Land Board will be in a posi-
tion to advertise for bids as soon as the other preliminaries
are arranged,

‘The sccond of these trips was made to Woodraff in Rich
County. The water supply that was to be used to fill the res-
ervoir is in controversy so that the state has made no further
investigation here. ,

IFrom a cursory inspection of the project, which involves
an carth dam one hundred feet high, it is doubtful if the price
of irrigated land in that section would, with the ordinary
method of construction, support the cost of a dam of such mag-
nitude. I it should develop, however that a hydraulicing plant
could he cheaply constructed so that the earth could be moved
into the dam for five or six cents a yard, the project might
prohably prove feasible.

The third of these trips was made to Vernal, Uintah
County, in the carly part of November, 1900, Material neces-
sary to make any forecast of the probabilities there not being
to hand at this writing, nothing further can he reported on this
project ; except, that from records of the United States (icolog-
ical Survey, which gives the discharge of Ashley Creek for a
number of years, the water supply is ample. (See hydrographic
record in this Report). As soon as some delayed information
is received from Vernal, it will be possible, i an approximate
way, to figure cost and quantities with sufficient closeness o
determine if the project can be profitably undertaken.
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STREAM MEASUREMIENTS.

It is no more than just to say here that great credit is due
the government Hydrographic Service, its officers and engi-
neers, for the important service they have rendered the com-
monwealth in gathering the extensive array of hydrographic
statistics which collected from various publications of the
United States Geological Survey, form the most valuable part
of this report.

The State Engineer’s Office is under particular obligation
to Geo. L. Swendsen, in charge of the government hydro-
graphic work in Utah, for the establishment of three new gag-
ing stations in the Weber River Basin, the information from
these stations will be of great value to the state in the Weber
River adjudication. In the maintenance of these three new
stations and the station established by the state at the Plain
City bridge, the State Ingineer has given some assistance,
mainly by way of paying part, probably half, of the compensa-
tion of the gage observers. 'The leool'lphcls who have
made the gagings and prepared the data for publication, have
been paid wholly by the government.

DUCHIESNIL AREA,

From the time that Mr. C. C. Babb was detailed by the
Sccretary of the Tnterior to make an investigation of the water
supply and irrigable lands of the Uinta Tndian Reservation in
the year 1899 up to the time the Reservation was thrown
open for setlement in 1905, the government had kept a continu-
ous.record of the flow of the principal streams in that section.
This record may be seen in another part of this report.

Since 1905, the engineers of the Tndian Burean, under
the direction of Chief ngineer Code, have continucd this
work.

In the summer of the present vear, Mr. Code represented
to the State Engincer, that while the engineers of the Tndian
service could make the gagings, cte., the limitations placed
upon l.hen appropriation would not periit of their hiring gage
observers

(n.\% observers are essential if the maintenance of these
stations are to have satisfactory and continuous results, Upon
this matter the Smc Fngineer sent a communication to the
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Secretary of the Interior on August 18, 1906, bearing the en-
dorsement of Chief Enginecr Code.

The following quotation representing the proposals of
this office on that important matter:

“If the engineers of the Indian Service will make the nec-
essary gagings of the streams in question, the state will co-
operate to the extent of paying the observers who make the
daily gage readings, all data to be submitted to the Hydro-
graphic Division of the Geological Survey, in order that the
records may be published in the future as they have been in
the past.”

Knowledge of stream flow in the Duchesne Basin is now
very important to the state, and as time goes on, the country
builds up, the streams arce utilized for irrigation, that knowl-
edge will grow more and more important, so that the State [in-
gineer, as indicated above, readily assented to the suggestion
of Mr. Code. The outlay of money is inconsiderable, not
more than five dollars per month for cach station, while the
returns from the outlay will have the highest ralue,

LOGAN RIVER,

Rights to the water of Togan River, in Cache County,
have never as yet been adjudicated.  “The system is operated
under a more or less clastic understanding known as the “Dar-
ber and Swendsen Report.”” Mutual forbearance in the hope
of final settlement in the near future, constitute the main rea-
son for making the system operative at all and kept the people
there from vexatious litigation,

During the summer of 1905, the river went down to a
very low stage. The people having water rights from that
stream, fell into disagreement over its distribution ; delegations
from the various canal interests waited on the State Fngineer,
representing that it was of the highest importance to those in-
terested in the Logan River, to have the state take up that
situation and bring it, as carly as practicable, to a conclusion;
that they were willing to adopt any suggestion of the state that
would advance the work so that no delay chargeable to their
lack of interest or want of helpfulness would intervene to delay
the adjudication of the water rights on that stream. While

e
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the State Engineer could make no definite promises, since any
extension of the work of the office was in the hands of the leg-
islature, it was held out that if the legislature so directed, the
Logan River situation would be taken up in 1907 —that, how-
ever,the Weber River was still in hand and must be disposed of
first. It was suggested that material help toward the desired
adjudication could be contributed by the canal companies, if
they would install proper measuring devices so that the gath-
ering of exact hydrographic data might be begun as early as
possible. ‘

This suggestion was taken practically without debate and
put into execution without delay, so that at the present writing
the best set of distribution works, that we have in the state, are
ou the Logan River. Great credit is due the people there for
their energy and willingness in this business; it constitutes one
of the few really bright places in the history of the relation of
this office with the irrigators of the state. There is shown
in this report elsewhere, the detail of one of the weir struc-
tures, and photographs of one or two others.

HYDROLOGY.

During the two years just ended, the state has been for-
tunate in being able to enter into an agreement with the Di-
vision of Hydrology of the United States Geological Survey,
whereby a very desirable fund of information about stream
How and subterranean water supply (ground water—and ar-
tesian water) has been obtained in the upper valley of the Se-
vier River from Ifayette to Marysvale; and in the valley of
the Beaver River,

The work in the Sevier Valley was done during the sea-
son of 1905, under the direction of Mr, G. B. Richardson of
the Geological Survey, ‘The counties covered by the investi-
gation, and the State Engincer's office  contributing  equal
shares toward paying the salary and maintenance of Mr. Rich-
ardson’s field assistants.  The bulletin containing this informa-
tion, when it becomes avaitable for distribution may be had on
application to the County Commissioners of Sanpete and Se-
vier Counties, the State Engineer’s Office, or the Director of
the United States Geological Survey.

‘The work in the valley of the Beaver River was done dur-
ing the season of 1906. Mr. W, T. Tee, assistant geologist,
having charge of the work.
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This work was the result of an agreement between the
(eolooical Survey, the State Board of Land Commissioners,
the county commissioners of Beaver County and the State En-
gineet’s office.  There is oiven herewith a copy of the agree-
ment between the Geological Surve- and the County Conmis-
sioners of Beaver countv, which is representative.

This agreement, made this first day of July, 1906, between
H. C. Riser, Acting Director, United States Geological Sur-
vey, Party of the Iirst Part, and the County Commissioners of
Beaver County, Utah, Party of the Second Part.

Witnesseth ; That the Party of the First Part agrees to
allot thie sum of eighteen hundred dollars for an investigation
of the ground water resources of Beaver County, Utah, said
sum to be expended for the salary of a properly qualified ap-
pointee of said party and all moneys remaining in cxcess of
said salary shall be expended for field work necessary in the
carrying on of said investigation;

The Party of the Second Part shall appropriate the sum
of two hundred dollars toward said survey, the moneys to be
paid for necessary field expenses of the appointee of the Party
of the Wirst Part or his assistants, said payments to he made by
the Party of the Sccond Part in a manner to comply with ail
statutes and reguations in such cases provided upon represen-
tation of vouchers approved by the Party of the First Part;

That, in consideration of said appropriation by the Party
of the Second Part, the Party of the First Part agrees to fur-
nish two hundred copies of the report of said investigation to
such students of Beaver County in the State of Utah as the

darty of the Second Part shall designate within two years af-

ter the time at which stich report becomes available.

In testimony whereof, we have hereunto set our hands
the date and year first herein written,

(Signed.) I1. C. Riskg,

Acting Director, United States Gieological Survey, for and on
behalf of the Party of the Iirst Part, ‘
(Signed.) Jornx M. Murnock,

AuvGusT BUCHANAN,
Wirtniam Roserts,

County Commissioners Beaver County, Utah, for and on be-
half of the Party of the Second Part.

T, Samuel O. White, Jr., County Clerk of Beaver County,
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do hereby certify that the foregoing contract was signed by the
Commissioners in pursuance of a resolution of said Board duly
passed the 30th day of January, 1906. ’
(Signed) SAMUEL O. WHITE, JR.,
Clerk of Beaver County.

When the volume dealing with the Beaver River becomes
available it may be had on application to the County Com-
missioners of Beaver County, the State Land Board, the State
Engineer; or the Director of the United States Geological
Survey.

The scope of this work, apar. from the perusal of the
bulletins themselves, can best be brought out by quoting the
directions for field work given by Mr. Richardson as a guide to
his field assistants:

“Directions for Field Work in Studying Underground
Waters:

“The object of the work is twofold. First to get all possi-
ble information concerning underground water in the area
studied and second, to correlate the data obtained so as to be
able to outline the distribution, to estimate the quantity, and to
suggest means of recovering the greatest possible amount of
the underground supply.

*The method of procedure will be to visit those interested
in the water supply, town and county officials, prominent citi-
zens, well drivers, ete.,, and obtain such information as they
can give, and then to visit personally the wells and springs and
obtain from the owners and by measurement the data which
i to be tabulated. Get all possible facts concerning the typical
and more important wells and springs. It is desired to have
“the information as complete as possible, but where the wells
are numerous, on account of lack of time, it may not be pos-
sibe to obtain detailed informatoin concerning cach one. Dis
cretion must therefore be exercised, care being taken to collect
full data from all parts of the field and cspecially in areas
where the water supply is limited. Get too much rather than
too little information.

This information will be assembled on maps and in note
books. Procure the best available map of each locality and
have it mounted on cloth,  On the map locate the wells and
springs in ink by numbered symbols. Outline artesian areas
by drawing a line separating localities in which flowing and
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non-flowing wells occur or can be obtained; outline areas in

which ground water occurs at the following depths: 0-10 feet,

10-50 feet and 50 plus. The information on which to draw

these lines is obtained from the well data.  Outline the

the boundary between unconsolidated debris in the valleys and

the bordering bed rock of the highlands. Also locate im-

portant irrigation canals on the map. All of this information

can be put on one map by the use of different colored inks.

In the note books record the data as indicated by the
headings, arranging the information in tabular form. DBe-
sides the tabulated facts, prepare a general statement of the
conditions and prospects for each locality before moving to

the next town. These written summaries should be put in a

separate note book. ‘The object of the summary is to “di-

gest” the data obtained while it is fresh in the mind, and to

record the chief facts bearing on the underground water sup-
ply in an orderly manner. Write an account of cach town
or district, describing the local topography, geology, hydro-
graphy and irrigation bearing on the source and distribution
of the underground water, its amount, variation, quality and
method of recovery. Make an estimate for cach locality of
the total number of wells, how many are flowing and how
many are non-flowing, and of the total amount of water used.

Also take pains to point out how existing conditions can be

improved.

The following may be noted concerning the different
headings in the note hook:

Number: Lot the number in the note book correspond with
the number of the well or spring on the map, put the
number on the map and the facts in the note hook at the
time the information is obtained. Trust nothing to
memory.

Name: To cconomize space use only initials and surname,
attempt to obtain the proper spelling.

Date: when the well was put down.

Location: Locate township, range, scction and quarter see-
tion in the note book hesides indicating the position of
the well and spring on the map.

Diameter:  Always measure diameter.

Depth: 'The total depth of well.

Height of Water: Teight of water is important. I the well
flows the record will be plus, but besides this try to find
how high ahove the surface waler will risc in a pipe and
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verify by measuring the pressure. If well does not flow

find out by actual measurement with plumb line, how far

the water surface is below the ground at the time of visit
and inquire how much and when it varies,

Vield: 1If flowing, measure from table, but if the flow is smal]
with bucket and watch. If not flowing determine what
quantity is pumped:

Pressure:  Determine by gauge.

Temperature: Use thermometer. :

Use: State whether the water is used for domestic purposes,
stock or irrigation and if the latter how many acres are
irrigated.

Quality: Good, fair, poor, hard, soft, alkaline, sulphur, iron,
etc.

Depth:  Depth to water bearing beds is important. Take
pains to determine at what depths water was obtained in
sinking the well, and from what depth the present source
is obtained. These figures generally will not correspond
with the depth of the well,

Water occurs in: sand, gravel, clay, sand stone, lime stone,
elc.

Variations: 'Ihis is important. Note when variation oceurs,
whether the height of water increases or decreases reg-
ularly or irregularly, at what time the supply is greatest
and least, how much, etc.

Remarks: Note here anything clse of importance, obtain well
records and copies of water analyses whenever they are
available.

In collecting spring data use the same note hook and
record:  Number, Name, Location, Yield—take care to
measure the flow of every spring—Temperature, Quality,

Variation—ascertain whether there is any variation in

the flow, when, how much, cte. ’

Water occurs in: Note the nature of the material from which
the spring issues and what the adjacent bed rock is.

As an incidental part of the work the discharge of every
creck where it enters the main valley from the mountains
should be measured: at least once and where conditions are
good occasional sets of measurements should be made to de-
termiine the loss by scepage in certain stretches of the course
of a creek or canal—the idea being to get facts on the amount
by which the underground supply is replenished by seepage
from surface streams,
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HIGHWAYS.

The state highway law enacted by the fifth session of the
legislature, has never had any appropriation to carry it into
effect, so that very little is to be reported in this division of the
State Engineer’s duties.

April 6, 1905, the County Commissioners of Morgan
County submitted a set of maps in accordance with the re-
quirements of chapter 125, Section 2, of the Session Laws
of 1903.

The maps were submitted in expectation that the county
would be able to go ahead with some extensive improve-
ments which the, commissioners had in mind. It was held by
the county officers of Morgan County that if the approval of
the State Engineer to the maps were secured and the matter
were proceeded with in other respects as the “Highway Law”
provides, that the state, even if the legislature had omitted an
appropriation for this special purpose, would nevertheless
be liable to one-half the cost of the highway. ‘That the lia-
bility of the state for one-half the cost need not wait upon the
action of the legislature, but could be “paid out of any funds,
cte., not otherwise appropriated,” as the law provides in sec-
tion 4, chapter 125,

March 7, 1906, this business at the request of the Mor-
gan County people was submitfed to the Attorney General in
the following communication :

M. A. Breeden,
Attorney General,
Salt Lake Cily, Utah.

Diar Sir—If one of the counties of the state should
comply with the state highway law, Laws of Utah, 1903,
chapter 125, advancing all the money necessary for the work,
both in the matter of the State Tngincer’s expense and the ac-
tual construction of the roadway, under what condition could
it recover the one-half for which the state is liable.

Or if a county of the state proceeded to take advantage of
the state highway law, making the necessary appropriations to
forward the undertaking to the stage where actual construction
work was being done, what funds could the State Auditor
draw upon in honoring the certificates “of the State Engincer
as the same shall become due under the terms of the contract.”
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This matter has been urged on my notice with sone per-
sistence. I would very much like to have your opinion about
it. Very respectfully,

CALEB TANNER,
State Engineer.

"The reply of the Attorney General is herewith appended :

Salt Lake City, March 29, 1906.
Hon. Caleb Tanner,

State Engineer,
Salt Lake City, Ulah.

DeAr SIR:—Referring to your communication of re-
cent date relating to the construction of public highways, un-
der chapter 125 the Session Laws of 1903, you are advised
that there is no appropriation available to.pay the state’s por-
tion for the construction of public highways under this sec-
tion. In my opinion, so far as the state is concerned, the
matter of building these highways will have to be postponed
until the. legislature makes some provision for the payment
of the state’s portion for work of this character.

Lam very traly, |
M. A, BregpEN,
Attorney General.

DAMS.

Plans  and  specifications " of  the following  dams
have heen submitted to the State Engineer for approval
during the years 1905-6.

(‘Those marked “A” have heen approved.)

N ‘S :é = 8 < Qz
NAME OF DAM, e 2 e B
i A i | 5.8
Aicho (A) T O T 100 1,275
Range Creek Reservoir Dam ... .. e Rock fill,. 83
Cleveland Reservoir Dam (A) .......... |Earth..... 40 650
Boulder Creek .o......... e Iarth.. ... 15
Neponset Reservoir (A) ooouivoonn o, Farth..... 29 1,903
Dry Creek (A) ......0 .. ... Varth...., , 26 1,750
Curlew Trrigation Co, Dam ........ coecnBarth. .. 30 349
Ten Mile Wash (A) ... .. .00 Bavth, ... 20 1,585
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TABLES OFF APPLICATIONS.

The following tables contain a complete list of the appli-
cations received since May 12, 1903, when the “new law”
went into effect. The applications classified ave limited to 5
those which have been granted or which were in good stand-
ing November 30, 1906. Those applications granted are
marked “G” after the application number.
The first of the following tables has the applications ar-
ranged for each drainage area in the order of their priority;
the second table has the direct sources from which the appro-
priations are to be made arranged in alphabetical order.
These tables will be found useful in determining the rel-
ative rights of different applicants to water from the same
sources of supply.




TABLE

Applications to Appropriate Water
Aurranged for Each Drainage-area

IN THE ORDER OF THEIR PRIORITY.
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TABLE

Applications to Appropriate Water

Aurranged for Each Drainage-area

IN ALPHABETICAL ORDER.
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